This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



esp@cenet - Document Bibliography and Abstract 



COATING FOR FORMING PHOTOSENSITIVE TRANSPARENT 
CONDUCTIVE FILM, PHOTOSENSITIVE TRANSPARENT 
CONDUCTIVE FILM, AND CONDUCTOR PATTERN 

Patent Number: JP1 0255556 

Publication date: 1998-09-25 

lnventor(s): TAKAHASHI KENJI; MASAKI KATSUHIKO; KISHIMOTO ATSUSHI 

Applicants):: SUMITOMO OSAKA CEMENT CO LTD 

Requested Patent: n JP1Q255556 

Application Number: JP1 9970060623 19970314 
Priority Number(s): 

IPC Classification: H01 B5/14 ; C23C30/00 ; H05K1/09 

EC Classification: 

Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To have photosensitivity, enhance transparency, and improve patterning 
property by containing a conductive ultra-fine particles having a primary particle size of a specific 
range and a photosensitive resist material and setting a weight (%) ratio of the conductive ultra-fine 
particles to the photosensitive resist material within a specific range. 

SOLUTION: Conductive ultra-fine particles of 0.01 to 0.1 micrometer and a photosensitive resist 
material are contained in a solvent as a primary particle size, and a ratio of a solid component 
between the conductive ultra-fine particles and the photosensitive resist material is adjusted within the 
range of 50:50 to 90:10 in weight %. As conductive ultra-fine particles, oxides such as indium oxide 
containing tin(ITO), tin oxide containing antimon (ATO) or the like, metals such as gold or silver or 
their alloys can be used, however, in particular, use of indium oxide containing tin with its superior 
transparency and conductivity is best. As a photosensitive resist material, a photosensitive resist 
material free of absorption in a visible region after curing is employed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the photosensitive transparent electric conduction 
film in which patterning is possible, and a conductor pattern by the paint for photosensitive transparent electric conduction 
film formation and sensitization which can form the transparent electric conduction film excellent in photosensitivity, 
transparency, conductivity, and patterning nature. 
[0002] 

[Description of the Prior Art] In order to obtain a clear display image, or in order to reduce the loss of incidence sunlight in 
recent years in the display electrode (pixel electrode) of a liquid crystal display, the transparent electrode of a touch panel, the 
transparent electrode of a solar battery, etc., high transparency and the transparent electric conduction film which has 90% or 
more of permeability preferably at least 70% or more have been needed. 

[0003] It faces patternizing conventionally the transparent electric conduction film formed on glass or plastics. After forming 
a transparent electric conduction film by the sputtering method etc., a photosensitive resist material is applied on a film. 
Alkali development removes resist films other than a pattern portion after the pattern exposure by UV (ultraviolet rays) 
irradiation. Next, etching processing is performed using a hydrochloric acid, a nitric acid, etc., dissolution removal of except 
for the pattern portion of a transparent electric conduction film is carried out, and the transparent electric conduction film is 
patternized by exfoliating the remaining resist film at the end. 

[0004] In [Description of the Prior Art], however the display electrode used for display, such as a liquid crystal display, in 
recent years, although low-cost-izing and ** process-ization are called for There is no method besides patternizing the film 
formed by the sputtering method etc. by the photo lithography method in the present condition, and by the application by the 
applying method once using the resist content paint which can be patternized The possible paint of performing transparent 
electric conduction film formation and patterning continuously had the trouble that there was nothing. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the aforementioned trouble, the concrete 
technical problem set up for the purpose of this solution has photosensitivity, and it is in offering the paint for photosensitive 
transparent electric conduction film formation with which the transparent electric conduction film excellent in high 
transparency and patterning nature is obtained, the photosensitive transparent electric conduction film formed using this paint, 
and a conductor pattern. 
[0006] 

[Means for Solving the Problem] For the paint for photosensitive transparent electric conduction film formation concerning 
the claim 1 of this invention, the diameter of a primary particle is 0.01-0.1. The conductive ultrafine particle and a 
photosensitive resist material which are mum are contained, and it is characterized by the weight (%) ratios of the 
aforementioned conductive ultrafine particle and the aforementioned photosensitive resist material being 50:50-90:10. 
[0007] And the paint for photosensitive transparent electric conduction film formation concerning a claim 2 is characterized 
by using a tin content indium oxide ultrafine particle as the aforementioned conductive ultrafine particle. 
[0008] Moreover, the photosensitive transparent electric conduction film concerning a claim 3 is characterized by being the 
photosensitive transparent electric conduction film in which patterning which applied the paint for photosensitive transparent 
electric conduction film formation according to claim 1 or 2, and was formed is possible. 

[0009] Moreover, the conductor pattern concerning a claim 4 is characterized for a photosensitive transparent electric 
conduction film according to claim 3 by pattern exposure, development, and having calcinated back and being formed. 
[0010] 

[Embodiments of the Invention] Hereafter, the gestalt of the operation in this invention is explained concretely. However, the 
gestalt of this operation is concretely explained in order to make this invention understand better, and especially, as long as 
there is no specification, it does not limit the content of invention. 

[001 1] Not to mention having transparency and conductivity, by UV irradiation the paint for photosensitive transparent 
electric conduction film formation in which patterning is possible To a solvent system, it is a primary-particle system. 
0.01-0.1 While coming to mix the conductive ultrafine particle and a photosensitive resist material of mum By adjusting the 
ratio of the formed element of a conductive ultrafine particle and a photosensitive resist material within the limits of 
50:50-90: 10 by weight %, it excels in transparency and conductivity and the patterning nature by UV irradiation serves as a 
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good paint for photosensitive transparent electric conduction film formation. 

[0012] As a conductive ultrafine particle used for this paint for photosensitive transparent electric conduction film formation, 
a metal or alloys, such as oxides, such as tin content indium oxide (ITO) and antimony content tin oxide (ATO), and gold, 
silver, platinum, palladium, etc. can be used. Among these, it is desirable to use tin content indium oxide excellent in 
especially both transparency and both conductive properties. 

[0013] For this reason, below, when a tin content indium oxide ultrafine particle is used as a conductive ultrafine particle, it 
extracts and explains. It is the diameter of a primary particle of a tin content indium oxide ultrafine particle 0.01-0.1 Even if 
few by being referred to as mum It is selection of the diameter of a primary particle of a photosensitive resist material and tin 
content indium oxide more than 70 %. The formation of a photosensitive transparent electric conduction film which has the 
permeability more than 90 % is possible. 

[0014] In the case of a particle diameter with a conductive ultrafine particle smaller than 0.01 micrometers, conductivity falls, 
and it becomes easy to condense, in order for a bird clapper and the viscosity of a paint to increase difficult and for uniform 
distribution to reduce this viscosity into a paint, addition of a lot of solvents may be needed, and the concentration of tin 
content indium oxide may become low too much. Moreover, in a bigger particle diameter than 0. 1 micrometer, by Rayleigh 
scattering, light is remarkably reflected irregularly, it comes to look white, and transparency falls. 

[0015] It is 0.01-0.1 also to a patterning performance. Since the photosensitive transparent electric conduction film which has 
high transparency by using the tin content indium oxide which is a conductive ultrafine particle with the diameter of a primary 
particle of mum can be obtained, and light is not scattered about in a photosensitive transparent electric conduction film, the 
patterning performance which a photosensitive resist material has is not spoiled, and neither the linearity of a pattern, nor a 
blot, resolution, etc. are affected. Although it is shown that a 5-micrometer line and a space are obtained by drawing 1 , a fine 
line and a fine space 1 micrometer or less can also be obtained by choosing a photosensitive resist material. 
[0016] Although you may be which type of photosensitive resist, in order to prevent coloring-ization of the film after 
membranes were formed as a photosensitive resist material, it is desirable to use a photosensitive resist material without 
absorption for a visible region after hardening. About a solvent, compatibility with a tin content indium oxide ultrafine 
particle front face is good, and compatibility with a photosensitive resist material should be just good, for example, 
independent in the solvent of a ketone system, an ester system, a glycol system, and an alcoholic system -- or it can mix and 
use 

[0017] As a ketone system, specifically 2-butanone, 2-pentanone, a 3-methyl-2-butanone, Non [ 2-hexa non, / 4-methyl-2-** 
NTANON and 5-methyl-2-hexa ] 2-methyl-3-heptanone, 5-methyl-3-heptanone, an ethyl-2-methyl acetoacetate, As 
ethyl-3-oxo swine NETO, 2, 4-2,4-pentanedione, and an ester system, as methyl acetate, ethyl acetate, butyl acetate, and a 
glycol system A 2-methoxyethanol, the 2-ethoxyethanol, 2-butoxy ethanol, 2-methoxy ethyl acetate, 2-ethoxy ethyl acetate, 
2-n-butoxy ethyl acetate, 2-iso-butyl ethyl acetate, l-methoxy-2-propanol, It can choose from l-ethoxy-2-propanol, 
l-butoxy-2-propanol, a l-methoxy-2-acetoxy propane, a l-ethoxy-2-acetoxy propane, a l-butoxy-2-acetoxy propane, etc., and 
can use. In this case, even if it uses a solvent independently, you may mix and use a solvent. 

[0018] About composition of a paint, it is required to be 90-50:10-50 in weight % about the ratio of tin content indium oxide 
and a photosensitive resist material. A tin content indium oxide ratio is 90. When larger than weight %, photosensitive resist 
components required for patterning run short, and sufficient patterning performance is not obtained. On the other hand, it is 
50. When smaller than weight %, since conductivity gets worse, a required surface-electrical-resistance value cannot be 
acquired. 

[0019] In order to obtain such a tin content indium oxide ultrafine particle, a photosensitive resist material, and the paint of a 
solvent system, mixed distribution can be carried out by the usual method of having used the homogenizer, the sand mill, etc., 
and a paint can be obtained. In order to acquire a required property, it is necessary to adjust an addition by the preliminary 
test, although various dispersants (an anionic surfactant, a cationic surfactant, nonionic surface active agent) and a coupling 
agent (a silicone system, a titanate system, an aluminum NETO system, zirconate system) can be used at any time, in case 
mixed distribution is carried out, in order to raise the dispersibility of a paint. 

[0020] About a photosensitive transparent electric conduction film, membranes are formed by the following methods using 
the aforementioned paint for transparent electric conduction film formation. As a transparent base material, although 
especially the quality of the material is not limited, it can carry out things using what consists of a soda lime glass, borosilicate 
glass, alumina silicic-acid glass, lead glass, and other glass. 

[0021] Moreover, ** which uses primer material in order to raise the adhesion between a photosensitive transparent electric 
conduction film and a transparent base material is also possible. Although a silane coupling agent is raised as a typical thing 
as primer material, it will not be limited especially if it can be used as primer material. 

[0022] After applying as the method of application by the usual methods, such as the roll coat method, the spin coat method, 
and print processes, it dries in the proper temperature of a photosensitive resist material which the solvent could evaporate 
and was used, and time. Then, in the proper exposure conditions for stiffening a used photosensitive resist material, it exposes 
by UV irradiation, and film hardening is performed. Under the present circumstances, it is the purpose which raises the 
hardenability in a film front face, and after forming an oxygen interception film on the formed film, it is also possible to carry 
out pattern exposure. For patterning, it is made to equip with the photo mask for exposure, and pattern exposure is performed. 

[0023] Next, dissolution development, rinsing, and dryness are performed by alkaline ****** for removal of portions other 
than a pattern. Although both an inorganic system and an organic system are possible, as for the alkali solution to be used, 
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what is standardly used to a used photosensitive resist material is desirable, 

[0024] In order to attain insolubilization of a photosensitive resist material and to raise the endurance of a transparent electric 
conduction film finally, it is made to harden by performing post-baking in air or under N2 gas atmosphere. About the degree 
of afterbaking Nariatsu, it is desirable to perform heat-resistant temperature of a used photosensitive resist material at the 
temperature taken into consideration. In addition, although there is especially no limitation, its about 1 -micrometer thickness 
is desirable about the thickness at the time of forming membranes, from hardenability and the point of resolution. 
[0025] [Function and Effect] - the paint for photosensitive transparent electric conduction film formation concerning the 
gestalt of such operation - permeability The photosensitive transparent electric conduction film which is 90% or more and 
was excellent also in patterning nature and conductivity can be formed, and the clear display screen can be given in the 
display electrode (pixel electrode) of the liquid crystal display for which high transparency is needed, the transparent 
electrode of a touch panel, the transparent electrode of a solar battery, etc., or the loss of incidence sunlight can be reduced. 
[0026] Moreover, while excelling the metal or the alloy in transparency, the paint in which the film in which patterning which 
combines the outstanding transparency and conductivity is possible can be made to form can be obtained by having used the 
tin content indium oxide ultrafine particle in which conductivity excels the antimony content tin oxide. 
[0027] Moreover, a surface-electrical-resistance value the photosensitive transparent electric conduction film concerning the 
gestalt of operation 1.0x103 to 1.0x106 It is omega/** and permeability It is more than 90 %, and a conductor pattern with a 
line breadth of 5 micrometers or less can be formed by performing patterning by UV irradiation. Moreover, the conductor 
pattern concerning the gestalt of operation can offer the conductor pattern excellent in transparency, conductivity, and 
endurance. 
[0028] 
[Example] 

[Example 1] Mean particle diameter 0.03 24g (Sumitomo Osaka Cement make) of tin content indium oxide of mum, Negative 
resist (Tokyo adaptation shrine OMR-83 : solid-content 30 %) To 20 g l-methoxy-2-propanol 56 g is added, it distributes 
using a sand mill, and a weight ratio (ITO : resist = 24 g: 6 g=) is 80. : 20 The paint A for transparent electric conduction film 
formation was obtained. 

[0029] the paint A after using and carrying out priming of the aminopropyl trialkoxysilane on a soda lime glass (2mm **) -- 
the spin coat method it applies so that it may become 1 ,2-micrometer thickness - it was made to dry on a hot plate for 1 
minute by 80 ** the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the spin 
coat method on the formed film -- it dried for 1 minute by 70 ** this dry film -- a mask aligner (Mikasa, Inc make) - using ~ 
wavelength 405nm ultraviolet rays - using -- it exposes in the amount of energy of 17 mJ, and rinsing and dryness are 
performed after developing negatives with an OMR developer (Tokyo adaptation shrine make) after that -- 150 degree C 30 a 
part ~ between ~ after -- baking - it carried out and the conductor pattern was obtained 

[0030] The property of the formed film is shown in Table 1. In addition, the surface-electrical-resistance value after 
patterning was computed from resistivity with the I-V measuring instrument. It is the permeability of the glass base material 
used about permeability. It was shown as a relative value when considering as 100%. Moreover, the acquired pattern 
photograph is shown in drawing 1 . 

[0031] [Example 2] Mean particle diameter 0.03 21g (Sumitomo Osaka Cement make) of tin content indium oxide of mum, 
Negative resist (Tokyo adaptation shrine OMR-83 : solid-content 30 %) To 30 g l-butoxy-2-propanol 49 g is added, it 
distributes using a sand mill, and a weight ratio (ITO : resist = 21 g: 9 g=) is 70. : 30 The paint B for transparent electric 
conduction film formation was obtained. 

[0032] the paint B after using and carrying out priming of the aminopropyl trialkoxysilane on a soda lime glass (2mm **) -- 
the spin coat method it applies so that it may become 1 ,2-micrometer thickness ~ it was made to dry on a hot plate for 1 
minute by 80 ** the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the spin 
coat method on the formed film -- it dried for 1 minute by 70 ** this dry film -- a mask aligner (Mikasa, Inc make) - using -- 
wavelength 405nm ultraviolet rays - using -- it exposes in the amount of energy of 17 mJ, and rinsing and dryness are 
performed after developing negatives with an OMR developer (Tokyo adaptation shrine make) after that ~ 150 degree C 30 a 
part - between - after - baking » it carried out and the conductor pattern was obtained The formed film property is shown in 
Table 1. 

[0033] [Example 3] Mean particle diameter 0.03 18g (Sumitomo Osaka Cement make) of tin content indium oxide of mum, It 
is a l-methoxy-2-acetoxy propane in 40g (Tokyo adaptation shrine OFPR-800 : solid-content 30 %) of positive resists. 42 g is 
added. It distributes using a sand mill and a weight ratio (ITO : resist =18g: 12 g=) is 60. : 40 The paint C for transparent 
electric conduction film formation was obtained. 

[0034] the paint C after using and carrying out priming of the aminopropyl trialkoxysilane on a soda lime glass (2mm **) - 
the spin coat method it applies so that it may become 1 .2-micrometer thickness - it was made to dry on a hot plate for 1 
minute by 80 ** the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the spin 
coat method on the formed film -- it dried for 1 minutes by 70 ** this dry film -- a mask aligner (Mikasa, Inc make) -- using ~ 
wavelength 405nm ultraviolet rays -- using - it exposes in the amount of energy of 45 mJ, and rinsing and dryness are 
performed after developing negatives with NMD-3 developer (Tokyo adaptation shrine make) after that - 1 50 degree C 30 a 
part - between ~ after baking - it carried out and the conductor pattern was obtained The formed film property is shown in 
Table 1. 

[0035] [Example 4] Mean particle diameter 0.03 It is a 1 -methoxy-2-acetoxy propane to 18g (Sumitomo Osaka Cement make) 
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of tin content indium oxide and 40g (Tokyo adaptation shrine THMR-iP 1700 : solid-content 30 %) of positive resists of 
mum. 42 g is added. It distributes using a sand mill and a weight ratio (ITO : resist =18g: 12 g=) is 60. : 40 The paint D for 
transparent electric conduction film formation was obtained. 

[0036] on a soda lime glass (2mm **), after using aminopropyl trialkoxysilane and carrying out bra IMA processing, Paint D 
is applied by the spin coat method, so that it may become the thickness of 1 .2 micrometer -- 90 ** It was made to dry on a hot 
plate for 1 .5 minutes, the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the 
spin coat method on the formed film -- it dried for 1 minute by 70 ** this dry film -- a mask aligner (Mikasa, Inc make) -- 
using -- wavelength 365nm ultraviolet rays using - it exposes in the amount of energy of 20 mJ, and rinsing and dryness are 
performed after developing negatives with a NMD-W developer (Tokyo adaptation shrine make) after that -- 150 degree C 20 
a part between - after - baking -- it carried out and the conductor pattern was obtained The formed film property is shown 
in Table 1. 

[0037] [Example 1 of comparison] 28.5g (Sumitomo Osaka Cement make) of tin content indium oxide of 0.03 micrometers of 
mean particle diameters, and negative resist (Tokyo adaptation shrine OMR-83 : solid-content 30 %) l-methoxy-2-propanol 
66.5g is added to 5 g, it distributes using a sand mill, and a weight ratio is 95:5 (ITO : resist =28. 5g: 1.5 g=). The paint E for 
transparent electric conduction film formation was obtained. 

[0038] the paint E after using and carrying out priming of the aminopropyl trialkoxysilane on a soda lime glass (2mm **) -- 
the spin coat method it applies so that it may become 1.2-micrometer thickness - it was made to dry on a hot plate for 1 
minute by 80 ** the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the spin 
coat method on the formed film - it dried for 1 minute by 70 ** this dry film » a mask aligner (Mikasa, Inc make) ~ using ~ 
wavelength 405nm ultraviolet rays ~ using - it exposes in the amount of energy of 17 mJ, and rinsing and dryness are 
performed after developing negatives with an OMR developer (Tokyo adaptation shrine make) after that « 150 degree C 30 a 
part - between - after - baking - it carried out and the conductor pattern was obtained The formed film property is shown in 
Table 1. 

[0039] [Example 2 of comparison] Mean particle diameter 0.03 It is [ 13. 5g (Sumitomo Osaka Cement make) of tin content 
indium oxide of mum, and ] a l-methoxy-2-acetoxy propane in 55g (Tokyo adaptation shrine OFPR-800 : solid-content 30 %) 
of positive resists. 31.5 g was added, it distributed using the sand mill, and the weight ratio obtained the paint F for 
transparent electric conduction film formation of 45:55 (ITO : resist =13. 5g: 16.5 g=). 

[0040] after using and carrying out priming of the aminopropyl trialkoxysilane on a soda lime glass (2mm **), Paint F is 
applied by the spin coat method so that it may become the thickness of 1 .2 micrometer » it was made to dry on a hot plate for 
1 minute by 80 ** the oxygen interception film CP (the Fuji hunt electronics technology company make) is applied by the 
spin coat method on the formed film - it dried for 1 minute by 70 ** this dry film - a mask aligner (Mikasa, Inc make) ~ 
using - wavelength 405nm ultraviolet rays - using - it exposes in the amount of energy of 45 m/J, and rinsing and dryness are 
performed after developing negatives with NMD-3 developer (Tokyo adaptation shrine make) after that - 150 degree C 30 a 
part - between ~ after - baking ~ it carried out and the conductor pattern was obtained The formed film property is shown in 
Table 1. 
[0041] 
[Table 1] 
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[0042] 

[Effect of the Invention] as mentioned above, in the paints for photosensitive transparent electric conduction film formation 
concerning the claim 1 of this invention A conductive ultrafine particle and a photosensitive resist material are contained, and 
it is the diameter of a primary particle of a conductive ultrafine particle 0.01-0.1 It is referred to as mum. It is the weight (%) 
ratio of a conductive ultrafine particle and a photosensitive resist material 50 : 50-90 : 10 By having carried out Can form the 
photosensitive transparent electric conduction film excellent in transparency, conductivity, and the patterning nature by UV 
irradiation, and it is used for the display electrode (pixel electrode) of a liquid crystal display, the transparent electrode of a 
touch panel, the transparent electrode of a solar battery, etc. The clear display screen which has high transparency can be 
given, or the loss of incidence sunlight can be reduced. 

[0043] Moreover, in the paints for photosensitive transparent electric conduction film formation concerning a claim 2, the 
paint in which the transparent electric conduction film in which patterning which combines the outstanding transparency and 
conductivity is possible can be made to form can be obtained by having used the tin content indium oxide ultrafine particle. 
[0044] Moreover, by the photosensitive transparent electric conduction film concerning a claim 3, it has the outstanding 
transparency and outstanding conductivity which applied the paint according to claim 1 or 2 on the transparent base material, 
and were formed, and a detailed conductor pattern with a line breadth of 5 micrometers or less can be formed according to 
exposure / development process using UV irradiation. 

[0045] Moreover, by the conductor pattern concerning a claim 4, the conductor pattern which was excellent in transparency, 
conductivity, and endurance pattern exposure, development, and by having calcinated back and having formed in the 
photosensitive transparent electric conduction film according to claim 3 can be offered. 



[Translation done.] 



